




















FIBERS

KETHOD: 7400

4. Count bundles of fibers as one fiber unless individual fibers can be identified by
observing both ends of a fiber.
S. Count enough graticule fields to yield 100 fibers. Count a minimum of 20 fields.
Stop at 100 fields regardless of fiber count.
b. & Rules

NOTE: The B Rules are preferred analytically because of their demonstrated ability to

1.

improve the reproducibility of fiber counts [5].
Count only ends of- fibers. Each fiber must be longer than 5 um and less than
3 um diameter.
Count only ends of fibers with a Jength-to-width ratio equal to or greater than 5:1.

. Count each fiber end which falls within the graticule™area as one end, provided that

the fiber meets rules b.1 and b.2.

. Count visibly free ends which meet rules b.] and b.2 when the fiber appears to be

attached to another particle, regardiess of the size of the other particle.

Count the free ends of fibers emanating from large clumps and bundles up to a maximum

of 10 ends (5 fibers), provided that each segment meets rules b.1 and b.2.

Count enough graticule fields to yield 200 ends. Count a minimum of 20 fields. Stop

at 100 fields. regardless of the fiber count.

Divide the total end count by 2 to yieid fiber count.

NOTE: Split fibers will normally be counted as more than two ends if the free ends
meet the rules b.1. and b.2.

20. Start counting from one end of the filter and progress along a radial line to the -other
end, shift either up or down on the filter and continue in the reverse direction [10].
Select fields randamly by looking away from the evepiece briefly while advancing the
mechanical stage. When an agglomerate covers ca. 1/6 or more of the field of view, reject
the field and select another. Do not report rejected fields in the number of total fields
counted. ' .
NOTE: When counting a field, continuously scan a range of focal planes by moving the fine

focus knob to detect very fine fibers which have become embedded in the filter. The
small-diameter fibers will be very faint but are an important contribution to the
total count.

CALCULATIONS:

21. Calculate and report fiber density on the filter, E (fibers/mm?), by dividing the total
fiber count, F, minus the mean field blank count, 8, by the number of fields, n, and the
field area, A¢ (0.00785 mm? for a properly calibrated Walton-Beckett graticule):

£ = {E=8), fibers/mm=.
(n) (Ag)

22. Calculate the concentration, C (fibers/mL), of fibers in the air volume sampled, V (L),
using the effective collection area of the filter, A, (385 mm2 for a 25-mm filter):

¢ . EBYA)
AT

NOTE: %riﬁiul1y check and adjust the value of A;, if necessary.

EVALUATION OF FETHOO: .
This method is a revision of NIOSH Method PSCAM 239 [1,3,4]. A summary of the revisions is as

follows:
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variability, of 0.157 for the B Rules [12]. Adding an estimated sampling pump error, s
of 0.05 [13] to the within-sample variability in this study results in an estimate of
overall precision, Spy of 0.102 for the B Rules.

Secause of past inaccuracies associated with low fiber counts, the minimum locading has
been increased to 100 fibers/mme filter area (80 fibers total count). This level yields
an overall s, = 0.13, as indicated in Figure 3 (reviszd) of PSCAM 239 [3,4] which
corresponds to a measurement sp = 0.12 after removal of pum error [13]. Similarly, at

the maximum count of 100 fibers, overall sp = 0.115 and measurement sp = 0.10 are
obtained.

T

D. Evaluation of the method using the A and B counting rules will proceed on a continuing basis
through the NIOSH Proficiency Analytical Testing (PAT) Program. The new PAT reporting fom
allows for reporting of results by either set of rules as of January, 1984.
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